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(54) CURABLE RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the composition, excellent in 
fluidity before curing and flexibility and adhesion after the 
curing and useful as a sealing resin for electrical and 
electronic elements by blending a curable resin with a 
specific organopolysiloxane. 

CONSTITUTION: This curable resin composition ^ | ^ 

comprises (A) 1 00 pts.wt. curable resin and (B) 0. 1 -500 ^ - S i Oi/a) a (R "%} 0 j/s). b ( S i O^/s) . 

pts.wt. organopolysiloxane, expressed by the formula \ R 

{R1 is a <5C alkyl or phenyl; R2 is a $ 5C alkyi, phenyl 

or H; R3 is an epoxy group-containing organic group, an 

alkoxysilylalkyl or a ^6C alkyl; (a) is 0 or a positive 

number; (b) and (c) are positive numbers; (a/c) is 0-4; 

(b/c) is 0.05-4; [(a+b)/cl is 0.2-4} and having at least one 

each of the alkoxysilylalkyl group and S6C alkyl group in 

one molecule. Furthermore, the component (A) is preferably selected from the group 
consisting of an epoxy resin, a phenolic resin, an imide resin and a silicone resin and the 
component (B) has preferably further an epoxy group-containing organic group. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dfunages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1](A) Hardening resin 100 weight section and the (B) general formula : [Formula 1] 

(R'-Si0i/2)«{R'-SiOi/2)b(SiO.y2)c 

{R^ is a with a carbon number of five or less low-grade alkyi group or a phenyl group among a 
formula, is a basis chosen from the group which consists of a with a carbon number of five 
or less low-grade alkyI group, a phenyl group, and a hydrogen atom, and is a basis chosen 
from the group which consists of an epoxy group content organic group, an alkoxy silyl alkyi 
group, and a with a carbon numbers of six or more aikyi group, a is 0 or a positive number, b is 
a positive number, c is a positive number, a/c is the number of 0-4, and b/c is the number of 
0.05-4, and (a+b)/c is the number of 0.2-4. The hardenability resin composition which consists 
of 0.1 to organopolysiloxane 500 weight section which is expressed with} and has an alkoxy 
silyl alkyI group and at least one with a carbon numbers of six or more alkyl group at a time in 
a monad. 

[Claim 2](A) The hardenability resin composition according to claim 1 , wherein an ingredient is 
hardening resin chosen from a group which consists of an epoxy resin, phenol resin, imide 
resin, and silicone resin. 

[Claim 31(B) The hardenability resin composition according to claim 1 , wherein an ingredient is 
organopolysiloxane which has an epoxy group content organic group, an alkoxy silyl alkyl 
group, and at least one with a carbon numbers of six or more alkyl group at a time in a monad. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a hardenabillty resin composition, in detail, this invention is 
excellent in mobility before hardening, and relates to the hardenabillty resin composition which 
serves as hardening resin excellent in flexibility and an adhesive property after hardening. 
[0002]Since mechanical properties, such as electrical properties, such as the dielectric 
characteristics of the hardening resin produced by hardening this, volume resistivity, and 
electrical breakdown strength, or flexural strength, compressive strength, and impact strength, 
are excellent, the hardenabillty resin composition is used for the electrical and electric 
equipment and sealing resin for electronic devices, adhesives, resin for FRP, etc. 
[0003]Generaliy, a hardenabillty resin composition has the upright hardening resin produced 
by hardening this, and Since [ lacking in flexibility and ] the rate of cure shrinkage at the time of 
hardening is large, If this is used as the electrical and electric equipment and sealing resin for 
electronic devices, in order to add big stress to the electrical and electric equipment and an 
electronic device, There was a problem of producing a crack in hardening resin itself, or 
destroying the electrical and electric equipment and an electronic device, or producing a 
crevice between the electrical and electric equipment and an electronic device, and hardening 
resin since the adhesive property over the electrical and electric equipment and electronic 
device of hardening resin is still lower. The coefficient of thermal expansion of the hardening 
resin produced by hardening this a hardenabillty resin composition to the coefficient of thermal 
expansion of the electrical and electric equipment and an electronic device Since it is large, If 
the resin seal electrical and electric equipment and an electronic device receive a thermo 
cycle, in order to add big stress to the electrical and electric equipment and an electronic 
device, There was a problem of producing a crack in hardening resin itself, or destroying the 
electrical and electric equipment and an electronic device, or producing a crevice between the 
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electrical and electric equipment and an electronic device, and hardening resin since the 
adhesive property over the electrical and electric equipment and electronic device of hardening 
resin is still lower. When water moreover invaded into the crevice between the crack or 
hardening resin produced by the cure shrinkage of a hardenability resin composition, or 
thermal expansion contraction, and the electrical and electric equipment and an electronic 
device, there was a problem of promoting degradation of the resin seal electrical and electric 
equipment and an electronic device. 

[0004]Thus, in the hardenability resin composition, in order to low-stress-ize hardening resin, 
the flexibility of hardening resin is raised, and the hardenability resin composition of the 
versatility which makes the adhesive property over the electrical and electric equipment and 
electronic device of hardening resin come to improve is proposed. For example, an epoxy 
resin, a methyl phenyl polysiloxane, the organopolysiloxane that consists of bifu notional 
siloxane units (D unit) which have an epoxy group, and trifunctional siloxane units (T unit), The 
hardenability resin composition which consists of an inorganic filler and a catalyst for 
hardening (refer to JP,56-145942,A). . Have an epoxy resin, an epoxy group or an amino 
group and a hydroxyl group, or at least one basis that can be hydrolyzed, respectively. The 
organopolysiloxane which consists of monofunctional siloxane units (M unit) or trifunctional 
siloxane units (T unit), and bifunctional siloxane units (D unit), The hardenability resin 
composition which consists of a hardening agent and an Inorganic filler (refer to JP,56- 
13681 6,A), An epoxy resin, phenol resin, the hardenability resin composition that becomes a 
chain side chain from the dimethylpolysiloxane which has an epoxy group and a 
poiyoxyaikylene group (refer to JP,60-58425,A), And the hardenability resin composition (refer 
to JP, 64-51 467,A) which consists of hardening resin and silicone rubber spherical pulverized 
coal is proposed. 

[0005] However, the hardenability resin composition proposed by JP,56-145942,A and JP,56- 
13681 6,A, Since the organopolysiloxane which mal<es bifunctional siloxane units (D unit) 
indispensable is used, There was a fault that the glass transition point (Tg) of the obtained 
hardening resin fell, and it was remarkable especially when using Loki Sun for the 
organopolysiloxane which consists of 28102/^2 ""^'^ ^"'^) which has an epoxy group (CH^). 
The hardenability resin composition proposed by JP,60-58425,A, In order to use the 
dimethylpolysiloxane which has an epoxy group and a poiyoxyaikylene group for a chain side 
chain, there was a fault that the obtained hardening resin had large absorptivity and it was not 
suitable as the electrical and electric equipment and sealing resin for electronic devices. The 
hardenability resin composition proposed by JP,64-51467,A, Although the flexibility of the 
hardening resin produced by hardening this was excellent, since the mobility of a hardenability 
resin composition was bad, there was a fault that the workability which carries out the resin 
seal of the electrical and electric equipment and the electronic device was bad, and this 
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hardening resin had a still worse adhesive property over the electrical and electric equipment 

and an electronic device. 

[0006] 

[Problem(s) to be Solved by the lnvention]This invention persons reached this invention, as a 
result of trying hard wholeheartedly, in order to solve the above-mentioned problem. 
[0007]That is, the purpose of this invention is to provide the hardenability resin composition 
used as the hardening resin in which mobility was excellent in before hardening and flexibility 
and an adhesive property were excellent after hardening. 
[0008] 

[The means for solving a problem, and its operation] This invention is (A) hardening resin. 100 
weight section and (B) general formula : [Formula 2] 

r r 

2 I 3 I 

(R -S iOi/J JR -S iO,/E)b(Si04/2)c 

{R^ is a with a carbon number of five or less low-grade alkyi group or a phenyl group among a 
formula, is a basis chosen from the group which consists of a with a carbon number of five 
or less low-grade alkyI group, a phenyl group, and a hydrogen atom, and R^ is a basis chosen 
from the group which consists of an epoxy group content organic group, an alkoxy silyl alky! 
group, and a with a carbon numbers of six or more aikyi group, a is 0 or a positive number, b is 
a positive number, c is a positive number, a/c is the number of 0-4, and b/c is the number of 
0.05-4, and (a+b)/c is the number of 0.2-4. It is expressed with} and related with the 
hardenability resin composition which consists of 0.1 to organopolysiloxane 500 weight section 
which has an alkoxy silyl alkyI group and at least one with a carbon numbers of six or more 
alkyI group at a time in a monad. 

[0009]The hardenability resin composition of this invention is explained in detail. 
[0010](A) Hardening resin is a substrate of this invention. (A) Conventionally, especially if an 
ingredient is publicly known hardening resin, it will not be limited. (A) As an ingredient 
specifically, Phenol resin, formaldehyde resins, xylene resin, xylene-formaldehyde resin, 
ketone formaldehyde resins, furan resin, urea resin, imide resin, melamine resin, an alkyd 
resin, unsaturated polyester resin, aniline resin, sulfone amide resin, Silicone resin, epoxy 
resins, and these copolymer resin are illustrated, and the hardening resin of the above- 
mentioned illustration can also be used combining two or more sorts. In the hardening resin of 
these illustration, it is hardening resin especially chosen from the group which consists of an 
epoxy resin, phenol resin, imide resin, and silicone resin preferably as a (A) ingredient. The 
hardening resin hardened with high energy beams which the curing means in particular of the 
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(A) ingredient is not limited, for example, are hardened with heat, such as hardening resin, 
ultraviolet rays, or radiation, and the hardening resin hardened with humidity are mentioned. 
The (A) Ingredient is liquefied at a room temperature, or it may be hardening resin of which 
state of a solid state, and it may contain the organic solvent etc. 

[0011]{A) A hardening agent, a hardening accelerator, a bulking agent, a photosensitizer, 
higher-fatty-acid metal salt, an ester system wax, a plasticizer, etc. can be blended with an 
ingredient as ingredients other than the hardening resin of the above-mentioned illustration. (A) 
As a hardening agent which can be blended with an ingredient specifically, Organic acid, such 
as carboxylic acid and sulfonic acid, and the anhydride of those, an organic hydroxy 
compound, a silanol group, The amino compound of the organic silicon compound and the first 
class which have bases, such as an alkoxy group or a halogeno group, or the second class 
can be illustrated, and it can also be used, combining these two or more sorts. As a hardening 
accelerator which can be blended with the (A) ingredient, specifically, Organophosphorus 
compounds, such as organic metallic compounds, such as the third class amine compound, 
aluminum, and a zirconium, and phosphine, a different ring type amine compound, a boron 
complex compound, organic ammonium salt, organic sulfonium salt, organic peroxide, etc. are 
illustrated. As a bulking agent which can be blended with the (A) ingredient, specifically. Glass 
fiber, asbestos, an alumina fiber, alumina, and silica. Fibrous fillers, such as the ceramic fiber 
used as an ingredient, a boron fiber, a zirconia fiber, silicon carbide fiber, a metal fiber, 
polyester fiber, an aramid fiber, a nylon fiber, a phenol fiber, and natural animals-and-plants 
textiles, fused silica, precipitation silica, fumed silica, pyrogenic silica, a zinc oxide, Calcination 
clay, carbon black, a glass bead, alumina, talc, calcium carbonate, clay, aluminium hydroxide, 
barium sulfate, a titanium dioxide, alumimium nitride, silicon carbide, magnesium oxide, 
beryllium oxide, kaolin, mica, Particulate matter-like bulking agents and these mixtures, such 
as zirconia, are illustrated. 

[00121(B) Organopolysiloxane is an ingredient for raising the mobility of the hardenability resin 
composition of this invention, raising the flexibility of the hardening resin produced by 
hardening this, and raising the adhesive property over adherends, such as metal, and is a 
general formula. : [Formula 3] 

2 i 3 I 

(R -S iO,/E)a(R -S iOi/E)b (Si 0^/2)0 

It is organopolysiloxane come out of and expressed. is a with a carbon number of five or 
less low-grade alkyi group or a phenyl group among an upper type, and, specifically, a methyl 
group, an ethyl group, a propyl group, a butyl group, and a pentyl group are illustrated as a 
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with a carbon number of five or less low-grade all^yl group. Among an upper type, is a basis 
chosen from the group which consists of a with a carbon number of five or less low-grade alkyi 
group, a phenyl group, and a hydrogen atom, and, specifically, a methyl group, an ethyl group, 
a propyl group, a butyl group, and a pentyi group are illustrated as a with a carbon number of 
five or less of low-grade alkyi group. is a basis chosen from the group which consists of 
an epoxy group content organic group, an alkoxy silyl alkyi group, and a with a carbon 
numbers of six or more alkyi group among an upper type, As an epoxy group content organic 
group of R^, specifically, 2-glycidoxy ethyl group, 3-glycidoxy propyl group, 4-glycidoxybutyl 
group, 5-glycidoxy pentyi group, 2-(3,4-epoxycyclohexyl) ethyl group, 3-(3,4-epoxycyclohexyl) 
propyl group, 4-. (3,4-epoxycyclohexyl) A butyl group is illustrated and as an alkoxy silyl alkyi 
group of R"^ specifically, A trimethoxysilyl ethyl group, a trimethoxysityl propyl group, a 
trimethoxysllyl butyl group, a trimethoxysilyl pentyi group, a triethoxy silyl ethyl group, a 
triethoxy silyl propyl group, a triethoxy silyl butyl group, a methyl dimethoxy silyl ethyl group, A 
methyl dimethoxy silyl propyl group, a dimethyl methoxy silylethyl group, and a dimethyl 
methoxy silylpropyl group are illustrated, and as a with a carbon numbers of six or more of 
alkyi group specifically, A hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl 
group, an undecyl group, the dodecyl, a tridecyl group, a tetradecyl group, a pentadecyl group, 
a hexadecyl group, a heptadecyl group, and an octadecyl group are illustrated, n-hexyl group, 
n-heptyl group, n-octyl group, n-nonyt group, n-decyl group, n-undecyl group, n-dodecyl, n- 
tridecyl group, n-tetradecyl group, an n-pentadecyl group, n-hexadecyl group, n-heptadecyl 
group, and n-octadecyl group are preferred. (B) It is required for the carbon number of the alkyi 
group of R^ to be six or more in an ingredient, Although the maximum in particular was not 
limited, when this is blended with the (A) Ingredient, (A) As for the carbon number of the alkyi 
group of R^, since the compatibility of an Ingredient and the (B) ingredient is good and the 
flexibility and adhesive property of resin after hardening the hardening resin constituent 
obtained are good, it is preferred that it is the range of 6-30. 

[001 3]a is 0 or the positive number which shows the number of the monofunctional siloxane 
units (M unit) which do not have an epoxy group content organic group, an alkoxy silyl alkyi 
group, or a with a carbon numbers of six or more alkyi group among an upper type, b is a 
positive number which shows the number of the monofunctional siloxane units (M unit) which 
have an epoxy group content organic group, an alkoxy silyl alkyi group, or a with a carbon 
numbers of six or more alkyi group, c is a positive number which shows the number of 
tetrafunctiona! siloxane units (Q unit), each ratio and a/c are the number of the ranges of 0-4, 
and b/c Is the number of the ranges of 0.05-4, and (a+b)/c Is the number of the ranges of 0.2- 
4. This is for the compatibility of the (A) ingredient and the (B) ingredient to fall that 
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monofunctionaj siloxane units {M unit) cannot surpass four pieces, but monofunctional siloxane 
units (M unit) are less than 0.2 piece to one tetrafunctional siloxane units (Q unit). In the 
hardenability resin composition of this invention, in order for the compatibility of the (A) 
ingredient and the (B) ingredient to be excellent, (B) It is because the monofunctional siloxane 
units (IVI unit) which have an epoxy group content organic group In an Ingredient, an alkoxy 
silyl all^yl group, or a with a carbon numbers of six or more alkyi group need to be at least 0.05 
piece to one tetrafunctional siloxane units (Q unit). (B) Although an Ingredient Is liquefied at a 
room temperature, or it Is a solid state and the molecular weight In particular Is not limited, 
since compatibility with the (A) ingredient Is.good, it Is preferred that It Is the range of 500- 
500.000. 

[0014]ln the hardenability resin composition of this invention, the (B) ingredient, Since It has an 
alkoxy silyl alkyI group and a with a carbon numbers of six or more alkyi group, (A) Since the 
flexibility of the hardening resin obtained by being Incorporated into the resin matrix of an 
ingredient improves and the (B) ingredient consists of a SIO^ unit (Q unit), it has the advantage 
of excelling in flexibility and an adhesive property. 

[0015]The above-mentioned (B) ingredients are the bottom of existence of the catalyst for a 
hydrosilylation reaction, and a general formula, for example. : [Formula 4] 

(R'-SiO,/2)d(H-SiOi/2)B(SiOiyz)f 

{R^ is a with a carbon number of five or less low-grade alkyI group or a phenyl group among a 
formula, d is 0 or a positive number, e Is a positive number, f Is a positive number, d/f is the 
number of 0-4, and e/f is the number of 0.05-4, and (d+e)/f is the number of 0,2-4, It can 
prepare by making the organopolysiloxane expressed with} carry out the addition reaction of 
the organic compound which has an epoxy group and aliphatic unsaturated bonds if needed to 
an alkoxy sllylalkene and a with a carbon numbers of six or more alkene. 
[0016]ln the hardenability resin composition of this invention, the loadings of the (B) Ingredient 
are 0.1 - 500 weight section to (A) ingredient 100 weight section. 
It Is 0.5 to 100 weight section preferably. 

This is for the flexibility of the hardening resin obtained as the loadings of the (B) ingredient are 
less than 0.1 weight sections to (A) ingredient 100 weight section not to improve. 
When this surpasses 500 weight sections, it is for the mechanical strength of the obtained 
hardening resin to fall remarkably. 
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[0017]The hardenability resin composition of tiiis invention can be prepared by mixing the (A) 
ingredient and the (B) ingredient uniformly. (A) The method in particular of mixing an ingredient 
and the (B) ingredient is not limited, but specifically, (A) After blending and carrying out the 
premix of the (B) ingredient at the time of the method of blending the (B) ingredient with an 
ingredient directly, and (A) ingredient preparation, the method of blending additive agents, 
such as a bulking agent, with the (A) ingredient and the method of blending with the (B) 
ingredient various kinds of additive agents blended with the (A) ingredient one by one are 
illustrated. (A) Although there is no limitation and a mixed device is chosen by the gestalt of 
versatility [ ingredient / the (A) ingredient or / (B) ], such as a liquid, a solid state, and powder, 
especially as a mixed device which mixes an ingredient and the (B) ingredient, Specifically, the 
continuous mixer of one axis or two axes, 2 rolls, a loss mixer, and a kneader mixer are 
illustrated. 

[0018]Since mobility is excellent before hardening, the hardenability resin composition of this 
invention can be used by methods, such as a transfer mold, injection molding, potting, casting, 
powder coating, dip coating, and dropping. Since after hardening becomes hardening resin 
excellent in flexibility and an adhesive property, the hardenability resin composition of this 
invention can be used for the hardenability re$in composition for closing the electrical and 
electric equipment and an electronic device, adhesives, etc. 
[0019] 

[Example]An example explains the hardenability resin composition of this invention in detail. 
Among the example, the value of viscosity is a value measured in 25 **, and measured the 
various characteristics of a hardenability resin composition and hardening resin by the 
following method. 

[0020]O Spiral flow : it measured by the method according to an EMIVII standard. 

O Molding shrinkage : It measured by the method according to JIS-K-6911. 

O Coefficient of thermal expansion : The hardening resin fabricated to 5mmx5mmx16mm was 

measured using the thermal expansion meter (DL-7000 by a vacuum science-and-engineering 

company). The value of a coefficient of thermal expansion is a value from a room temperature 

to a glass transition point. 

O Glass transition point (Tg) : it measured by coefficient-of-thermal-expansion measurement. 
O Rate of bending flexibility : It measured by the method according to JIS-K~691 1 . 
O Water absorption : After making into the temperature of 121 **, and 100% of humidity the 
hardening resin fabricated to 2 inch xO.5 inch xO.25 inch and humidifying it for 20 hours, it 
asked by measuring the weight increment of the hardening resin. 

O Barricade : The 20-micrometer-deep slot was used and barricade length was measured. 
O Adhesive property : After inserting the hardenability resin composition into 42 alloy board 
and the copper plate and stiffening this, the adhesive property at the time of removing 
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hardening resin was judged by O (good) and x (poor). 

O Thermal shock resistance : 20 resin seal semiconductor devices (chip size 36 mm^, and 
package 2.0 mm in thickness) are fabricated, This was performed at -196 **<->+i50 **, the 
heat cycle test was done in the cycle for 1 minute, the sealing resin surface was observed with 
the stereoscopic microscope after 150 cycles, and the case where they were ** and 11 pieces 
or more about the case where they are O and 6-10 pieces about the case where the number of 
the mold goods in which the crack went into the surface is five or less pieces was made Into x. 
O Solder heat resistance : 20 resin seal semiconductor devices (chip size 36 mm^, and 
package 2.0 mm in thickness) were fabricated, this was promptly immersed in a 240 ** solder 
bath after 72-hour neglect under 85%RH conditions at 85 ** for 1 hour, and the sealing resin 
surface was observed with the stereoscopic microscope. The case where they were ** and 11 
pieces or more about the case where they are O and 6-10 pieces about the case where the 
number of the mold goods in which the crack went into the surface is five or less pieces was 
made into x. 
[0021] 

[Reference example 1] making aliyi trimethoxysilane and 1-OKUTADEN tetrakis (dimethyl 
siloxy) Silang react to agitating equipment, a flowing-back condenser tube, and a 4 mouth flask 
with a thermometer under existence of chloroplattnic acid in toluene - a yellowish brown color 
~ transparent organopolysiloxane was prepared. The viscosity of this organopolysiloxane was 
24 centipolses and the refractive index was 1.4358. When ^H-nuctear-magnetic-resonance-. 
spectrum analysis (following, NMR), ^''C-NMR, and ^®Si-NMR analyzed this 
organopolysiloxane, what is expressed with the following structural formula was checked. 
[0022] 
[Formula 5] 

(CHsS iOi/a) i.o(CH8S iOi/3) 3.0(8104/2) i.o. 

CisHsT CsHe 

Si (OCHJb 

[0023] 

[Reference example 2] It is a formula to agitating equipment, a flowing-back condenser tube, 
and a 4 mouth ftask with a thermometer. : [Formula 6] 
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(HSiOi/2) 1.6 (Si 04/2)1.0 

Came out, reacted the organopolysiloxane {0.92 % of the weight of content of 46 centipoise 
viscosity and a silicon atom absorbed water matter atom) expressed in toluene, 
vinyltrimetoxysilane was made to react to 1-octadecene under existence of a chloroplatinic 
acid catalyst, and water-white organopolysiloxane was prepared. The viscosity of this 
organopolysiloxane was 97 centipoises and the refractive Index was 1.4386. When ^H-NMR, 
^"^C-NMR, and ^^Si-NMR analyzed this organopolysiloxane, what Is expressed with the 
following structural formula was checked. 
[0024] 
[Formula 7] 

P (J Ha 

(CH3S i O1/2) 1-2 (CH3S i O1/2) 8-8 (S i O4/2) 8~7 
ClsHsT C2H4 

Si(0CHs)8 

[0025] 

[Reference example 3] It is a formula to agitating equipment, a flowing-back condenser tube, 
and a 4 mouth flask with a thermometer. : [Formula 8] 
CH3 

(HS|i 0,1/2) 1.6 (Si 04/2)1.0 
CHs 



Come out and the organopolysiloxane (0.92 % of the weight of content of 46 centipoise 
viscosity and a silicon atom absorbed water matter atom) expressed in toluene, Allyl glycidyl 
ether was made to react to 1-dodecen and vinyltrimetoxysilane under existence of a 
chloroplatinic acid catalyst, and transparent brown organopolysiloxane was prepared. The 
viscosity of this organopolysiloxane was 142 centipoises and the refractive index was 1.4475. 
When ''h-NMR, "^^C-NMR, and ^^Si-NMR analyzed this organopolysiloxane, what is 
expressed with the following structural formula was checked. 
[0026] 
[Formula 9] 
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CHa CHs CHa 

(CHsS i O1/2) (CH.S^i 0,/2) 4^6 i^h^i Om) 1-2 (S i O4/2) e~7 

CsHe C2H4 C12H2E 

OCHaCH-^CHz Si (0CH3)3 
0 

[0027] 

[Reference example 4] It is a formula to agitating equipment, a flowing-back condenser tube, 
and a 4 mouth flask with a thermometer. : [Formula 1 0] 

CHs 

(HS|iOi/2) 1.6 (Si 04/2)1.0 
CHs 

Came out, reacted the organopolysiloxane (0.92 % of the weight of content of 46 centipoise 
viscosity and a silicon atom absorbed water matter atom) expressed in toluene, 
vinyltrimetoxysilane was made to react to 1-octadecene under existence of chloroplatinic acid, 
and water-white organopolysiloxane was prepared. The viscosity of **** organopolysiloxane 
was 97 centipoises and the refractive index was 1.4386. when ^H-NMR, ^^C-NMR, and ^®Si- 
NMR analyzed this organopolysiloxane, the following structural formula and the thing come out 
and expressed were checked. 
[0028] 

[Formula 11] 

(jIHs (jJHs (jHs 

(CHaS 1 0,72) 4-6 (CH3S i O1/2) 4-6 (CHaS i O1/2) 1-2 (S i O4/2) g-7 

CsHg CsHe CisHsT 

0 

[0029] 

[Work example 1]Phenol novolak resin (80 ** of softening temperature, hydroxyl equivalent 
100) 100 weight section, Organopolysiloxane 8.9 weight section, fused-quartz powder 185.7 
weight section which were prepared by the reference example 1 , Hexamethylenetetramine 
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11.4 weight section, 3-glycidoxypropyltrimetoxysilane 1.0 weight section, and KARUNA bow 
wax 2.9 weight section were mixed uniformly, this was further cooled after kneading with a 90 
** heating roller, and the hardenabillty resin composition of this invention was prepared. 
Subsequently, this was ground and transfer moulding was carried out for 3 minutes under the 
conditions of 175 **, and 70 kg / cm^. Then, postcure of the hardening resin was carried out 
over 2 hours at 150 **. The various characteristics of the obtained hardening resin were shown 
in Table 1 . 
[0030] 

[Comparative example 1] In Example 1, the hardenabillty resin composition was prepared like 
Example 1 except having used the organopolysiloxane expressed with a lower type instead of 
the organopolysiloxane prepared by the reference example 1. This was stiffened like Example 
1. The various characteristics of the obtained hardening resin were shown In Table 1. 
10031] 

[Formula 12] 

CHs CHs CHg CHs 

Cl]rSiO(SiO)a«(SiO)oSi-CH, 
CH» CHs CisHsT CHs 

[0032] 

[Comparative example 2] In Example 1, the hardenabillty resin composition was prepared like 
Example 1 except not using the organopolysiloxane prepared by the reference example 1. This 
was stiffened like Example 1. The various characteristics of the obtained hardening resin were 
shown in Table 1 . 
[0033] 
[Table 1] 









It m m 


ii ^ 3g 






mm 1 
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1. 0 5 
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1 6 1 


138 
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0. 39 
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0. 5 1 



[0034] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web„cgi„ejje?atw_u=http%3A%2F%2Fwww4.ipd... 7/6/2009 



JP,07-053870,A [DETAILED DESCRIPTION] 



Page 12 of 16 



[Work example 2]CH2SiO, 

consists ofCgH^SiOg/^Q^ 



3 / 40 mol of 2 



3/40 mol of 2 




2/ 10 mol of 2 



unit %, Silicone resin 50 



unit %. It 



weight section and cresoi novolak epoxy resin (80 ** of softening temperatures) which contain 
a silicon atom absorbed water acid radical 5% of the weight Silicone epoxy resin 100 weight 
section which consists of weight per epoxy equivalent 220 50 weight section, 
Organopolysiloxane 8.0 weight section, fused-quartz powder 284.6 weight section which were 
prepared by the reference example 2, Aluminum acetylacetonate 3.5 weight section, 3- 
glycidoxypropyltrimetoxysilane 1.0 weight section, and KARUNA bow wax 3.8 weight section 
were mixed uniformly, this was further cooled after kneading with a 90 ** heating roller, and the 
hardenability resin composition of this invention was prepared. Subsequently, this was ground 
and transfermold shaping was carried out for 2 minutes under the conditions of 175 **, and 70 
kg / cm^. Then, postcure of this hardening resin was carried out over 12 hours at 180 **. The 
various characteristics of the obtained hardening resin were shown in Table 2. 
[0035] 

[Work example 3]ln Example 2, the hardenability resin composition was prepared like Example 
2 except having used the organopolysiloxane prepared by the reference example 3 instead of 
the organopolysiloxane prepared by the reference example 2. This was stiffened like Example 
2. The various characteristics of the obtained hardening resin were shown in Table 2. 
[0036] 

[Work example 4]ln Example 2, the hardenability resin composition was prepared like Example 
2 except having used the organopolysiloxane prepared by the reference example 4 instead of 
the organopolysiloxane prepared by the reference example 2. This was stiffened like Example 
2. The various characteristics of the obtained hardening resin were shown In Table 2. 

[0037] 

[Comparative example 3] In Example 2, the hardenability resin composition was prepared like 
Example 2 except having used the organopolysiloxane expressed with the following structural 
formula instead of the organopolysiloxane prepared by the reference example 2. This was 
stiffened like Example 2. The various characteristics of the obtained hardening resin were 
shown in Table 2. 
[0038] 

[Formula 13] 
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CHs CHg CHg CHs CH3 
CH3-S iO(S iO) so (S i 0)3(810) S i-CHa 
CHs CHs CsHb C2H4 CHs 
i Si(0CH8)8 

CHzCH-CHa 

0 

[0039] 

[Comparative example 4] In Example 2, the hardenability resin composition was prepared like 
Example 2 except not adding the organopolysiloxane prepared by the reference example 2. 
This was stiffened like Example 2. The various characteristics of the obtained hardening resin 
were shown in Table 2. 
[0040] 
[Table 2] 
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[0041] 

[Work example 5]Thermosetting polyimide resin 100 weight section of a bismaleimide triazine 
type, Organopolysiloxane 12 weight section, fused-quartz powder 185.7 weight section which 
were prepared by the reference example 3, KARUNA bow wax 2.9 weight section and benzoic 
acid aluminum 0.9 weight section were mixed uniformly, this was further cooled after kneading 
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with a 90 ** heating roller, and the hardenability resin composition of this invention was 
prepared. Subsequently, this was ground and transfermoid shaping was carried out for 4 
minutes under the conditions of 220 **, and 70 kg / cm^. Then, postcure of this hardening resin 
was carried out over 3 hours at 230 **. The various characteristics of the obtained hardening 
resin were shown in Table 3. 
[0042] 

[Comparative example 5] In Example 5, the hardenability resin composition was prepared like 
Example 5 except not using the organopolysiloxane prepared by the reference example 3. This 
was stiffened like Example 5. The various characteristics of this hardening resin were shown in 
Table 3. 
[00431 
[Table 3] 



m ^ m 










%^<-i9)\^7V" (Of) 
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44 




960 


1220 




0 


X 



[0044] 

[Work example 6]0rthocresol-novolak-epoxy-restn (80 ** of softening temperature, weight per 
epoxy equivalent 220) 75 weight section, Fused silica 260 weight section, KARUNA bow wax 1 
weight section, phenol novolak resin 35 weight section, Triphenylphosphine 0.6 weight section, 
organopolysiloxane 13 weight section prepared by the reference example 4, and 3- 
glycidoxypropyltrimetoxysllane 1.0 weight section were mixed uniformly, this was further 
cooled after kneading with a 90 ** heating roller, and the hardenability resin composition of this 
Invention was prepared. Subsequently, this was ground and transfermoid shaping was carried 
out for 3 minutes under the conditions of 150 **, and 70 kg / cm^. Then, postcure of this 
hardening resin was carried out over 4 hours at 180 **. The various characteristics of the 
obtained hardening resin were shown in Table 4. 
[0045] 

[Comparative example 6] In Example 6, the hardenability resin composition was prepared like 
Example 6 except not using the organopolysiloxane prepared by the reference example 4. This 
was stiffened like Example 6. The various characteristics of the obtained hardening resin were 
shown in Table 4. 
[0046] 
[Table 4] 
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[0047] 

[Work example 7]3,4-epoxycyclohexyl 3,4-epoxy cyclohexane carboxylate 100 weight section, 
Organopolysiloxane 24 weigiit section prepared by 3 or 4-metliylliexa HAIDOROFUTARIKKU 
aniiydride 120.5 weight section, tin octylate 1 .4 weight section, and the reference example 2 
was mixed uniformly, and the hardenability resin composition of this invention was prepared. 
This was inserted into the nicl<el board of 1-mm thickness, was heated at 150 more ** after 
heating for 3 hours in 210 ** and 2 hours, and resin was stiffened. The adhesive strength to the 
nickel board of hardening resin was measured. This result was shown in Table 5. 
[0048] 

[Work example 8]ln Example 7, the hardenability resin composition was prepared like Example 
7 except having used the organopolysiloxane prepared by the reference example 4 instead of 
the organopolysiloxane prepared by the reference example 2. This was stiffened like Example 
7. The adhesive strength to the nickel board of the obtained hardening resin was measured. 
This result was shown in Table 5. 
[0049] 

[Comparative example 7] In Example 7, hardening resin was prepared like Example 7 except 
not using the organopolysiloxane prepared by the reference example 2. This was stiffened like 
Example 7. The adhesive strength to the nickel board of the obtained hardening resin was 
measured. This result was shown in Table 5. 
[0050] 
[Table 5] 
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[0051] 

[Effect of the InventionjSince the hardenability resin composition of this invention has blended 
into a monad the organopolysiloxane which has an all<oxy silyl alky! group and at least one 
with a carbon numbers of six or more all<yl group at a time as a (B) ingredient, Mobility is 
excellent before hardening and it has after hardening the feature that hardening resin excellent 
in flexibility and an adhesive property can be obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application]About a hardenability resin composition, in detail, this invention is 
excellent in mobility before hardening, and relates to the hardenability resin composition which 
serves as hardening resin excellent in flexibility and an adhesive property after hardening. 
[0002]Since mechanical properties, such as electrical properties, such as the dielectric 
characteristics of the hardening resin produced by hardening this, volume resistivity, and 
electrical breakdown strength, orflexural strength, compressive strength, and impact strength, 
are excellent, the hardenability resin composition is used for the electrical and electric 
equipment and sealing resin for electronic devices, adhesives, resin for FRP, etc. 
[0003]Generally, a hardenability resin composition has the upright hardening resin produced 
by hardening this, and Since [ lacking in flexibility and ] the rate of cure shrinkage at the time of 
hardening Is large, If this is used as the electrical and electric equipment and sealing resin for 
electronic devices, in order to add big stress to the electrical and electric equipment and an 
electronic device, There was a problem of producing a crack in hardening resin itself, or 
destroying the electrical and electric equipment and an electronic device, or producing a 
crevice between the electrical and electric equipment and an electronic device, and hardening 
resin since the adhesive property over the electrical and electric equipment and electronic 
device of hardening resin is still lower. The coefficient of thermal expansion of the hardening 
resin produced by hardening this a hardenability resin composition to the coefficient of thermal 
expansion of the electrical and electric equipment and an electronic device Since it is large, If 
the resin seal electrical and electric equipment and an electronic device receive a thermo 
cycle, in order to add big stress to the electrical and electric equipment and an electronic 
device. There was a problem of producing a crack in hardening resin itself, or destroying the 
electrical and electric equipment and an electronic device, or producing a crevice between the 
electrical and electric equipment and an electronic device, and hardening resin since the 
adhesive property over the electrical and electric equipment and electronic device of hardening 
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resin is still lower. When water moreover invaded into tlie crevice between the crack or 
hardening resin produced by the cure shrinkage of a hardenability resin composition, or 
thermal expansion contraction, and the electrical and electric equipment and an electronic 
device, there was a problem of promoting degradation of the resin seal electrical and electric 
equipment and an electronic device. 

[0004]Thus, in the hardenability resin composition, In order to low-stress-ize hardening resin, 
the flexibility of hardening resin is raised, and the hardenability resin composition of the 
versatility which makes the adhesive property over the electrical and electric equipment and 
electronic device of hardening resin come to improve is proposed. For example, an epoxy 
resin, a methylphenyl polysiloxane, the organopolysiloxane that consists of bifunctional 
siloxane units (D unit) which have an epoxy group, and trifunctional siloxane units (T unit). The 
hardenability resin composition which consists of an inorganic filler and a catalyst for 
hardening (refer to JP, 56-1 45942, A), . Have an epoxy resin, an epoxy group or an amino 
group and a hydroxy! group, or at least one basis that can be hydrolyzed, respectively. The 
organopolysiloxane which consists of monbfunctional siloxane units (M unit) or trifunctional 
siloxane units (T unit), and bifunctional siloxane units (D unit). The hardenability resin 
composition which consists of a hardening agent and an inorganic filler (refer to JP,56- 
136816,A). An epoxy resin, phenol resin, the hardenability resin composition that becomes a 
chain side chain from the dimethylpolysiloxane which has an epoxy group and a 
polyoxyalkylene group (refer to JP,60-58425,A), And the hardenability resin composition (refer 
to JP,64-51467,A) which consists of hardening resin and silicone rubber spherical pulverized 
coal is proposed. 

[0005]However, the hardenability resin composition proposed by JP,56-145942,A and JP,56- 
136816,A, Since the organopolysiloxane which makes bifunctional siloxane units (D unit) 
indispensable is used, There was a fault that the glass transition point (Tg) of the obtained 
hardening resin fell, and it was remarkable especially when using Loki Sun for the 
organopolysiloxane which consists of 28102 2 ^"^'^^ ^P^^^ ^roup (CHg). 

The hardenability resin composition proposed by JP,60-58425,A, In order to use the 
dimethylpolysiloxane which has an epoxy group and a polyoxyalkylene group for a chain side 
chain, there was a fault that the obtained hardening resin had large absorptivity and it was not 
suitable as the electrical and electric equipment and sealing resin for electronic devices. The 
hardenability resin composition proposed by J P, 64-5 1467, A, Although the flexibility of the 
hardening resin produced by hardening this was excellent, since the mobility of a hardenability 
resin composition was bad, there was a fault that the workability which carries out the resin 
seal of the electrical and electric equipment and the electronic device was bad, and this 
hardening resin had a still worse adhesive property over the electrical and electric equipment 
and an electronic device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. . 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]Since the hardenability resin composition of this invention has blended 
into a monad the organopolysiloxane which has an alkoxy silyl alkyi group and at least one 
with a carbon numbers of six or more alkyI group at a time as a (B) Ingredient, Mobility is 
excellent before hardening and it has after hardening the feature that hardening resin excellent 
in flexibility and an adhesive property can be obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]This invention persons reached this invention, as a 
result of trying hard wholeheartedly, in order to solve the above-mentioned problem. 
[0007]That is. the purpose of this invention is to provide the hardenability resin composition 
used as the hardening resin in which mobility was excellent in before hardening and flexibility 
and an adhesive property were excellent after hardening. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 

[A means for solving a problem, and its operation] This inventiori Is (A) hardening resin. 100 
weight section and (B) general formula : [Formula 2] 

r r 

R R 

{R^ is a with a carbon number of five or less low-grade all<yl group or a phenyl group among a 
formula, is a basis chosen from the group which consists of a with a carbon number of five 
or less low-grade alkyi group, a phenyl group, and a hydrogen atom, and R'' is a basis chosen 
from the group which consists of an epoxy group content organic group, an alkoxy silyl alkyI 
group, and a with a carbon numbers of six or more alkyI group, a is 0 or a positive number, b is 
a positive number, c is a positive number, a/c is the number of 0-4, and b/c is the number of 
0.05-4, and (a+b)/c is the number of 0.2-4. It is expressed with} and related with the 
hardenability resin composition which consists of 0.1 to organopolysiloxane 500 weight section 
which has an alkoxy silyl alkyI group and at least one with a carbon numbers of six or more 
alkyI group at a time in a monad. 

[0009]The hardenability resin composition of this invention is explained in detail. 
[0010](A) Hardening resin is a substrate of this invention. (A) Conventionally, especially if an 
ingredient is publicly known hardening resin, it will not be limited. (A) As an ingredient 
specifically, Phenol resin, formaldehyde resins, xylene resin, xylene-formaldehyde resin, 
ketone formaldehyde resins, furan resin, urea resin, imide resin, melamine resin, an alkyd 
resin, unsaturated polyester resin, aniline resin, sulfone amide resin, Silicone resin, epoxy 
resins, and these copolymer resin are illustrated, and hardening resin of the above-mentioned 
illustration can also be used combining two or more sorts. In hardening resin of these 
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illustration, it is hardening resin especially chosen from a group which consists of an epoxy 
resin, phenol resin, imide resin, and silicone resin preferably as a (A) Ingredient. Hardening 
resin hardened with high energy beams which a curing means in particular of the (A) ingredient 
is not limited, for example, are hardened with heat, such as hardening resin, ultraviolet rays, or 
radiation, and hardening resin hardened with humidity are mentioned, The (A) ingredient is 
liquefied at a room temperature, or it may be hardening resin of which state of a solid state, 
and it may contain an organic solvent etc. 

[0011](A) A hardening agent, a hardening accelerator, a bulking agent, a photosensitizer, 
higher-fatty-acid metal salt, an ester system wax, a plasticizer, etc. can be blended with an 
ingredient as ingredients other than hardening resin of the above-mentioned illustration. (A) As 
a hardening agent which can be blended with an ingredient specifically. Organic acid, such as 
carboxylic acid and sulfonic acid, and an anhydride of those, an organic hydroxy compound, a 
silanol group, An amino compound of an organic silicon compound and the first class which 
have bases, such as an alkoxy group or a halogeno group, or the second class can be 
illustrated, and it can also be used, combining these two or more sorts. As a hardening 
accelerator which can be blended with the (A) ingredient, specifically, Organophosphorus 
compounds, such as organic metallic compounds, such as the third class amine compound, 
aluminum, and a zirconium, and phosphlne, a different ring type amine compound, a boron 
complex compound, organic ammonium salt, organic sulfonium salt, organic peroxide, etc. are 
illustrated. As a bulking agent which can be blended with the (A) ingredient, specifically. Glass 
fiber, asbestos, an alumina fiber, alumina, and silica. Fibrous fillers, such as ceramic fiber used 
as an ingredient, a boron fiber, a zirconia fiber, silicon carbide fiber, a metal fiber, polyester 
fiber, an aramid fiber, a nylon fiber, a phenol fiber, and natural animals-and-plants textiles, 
fused silica, precipitation silica, fumed silica, pyrogenic silica, a zinc oxide, Calcination clay, 
carbon black, a glass bead, alumina, talc, calcium carbonate, clay, aluminium hydroxide, 
barium sulfate, a titanium dioxide, alumimium nitride, silicon carbide, magnesium oxide, 
beryllium oxide, kaolin, mica, Particulate matter-like bulking agents and these mixtures, such 
as zirconia, are illustrated. 

[0012]{B) Organopolysiloxane is an ingredient for raising the mobility of a hardenability resin 
composition of this invention, raising the flexibility of hardening resin produced by hardening 
this, and raising an adhesive property over adherends, such as metal, and is a general 
formula. : [Formula 3] 

R' R' 

2 I 3 I 

(R -SiO,«).(R -SiO,«)b(SiO./2)c 
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It is organopolysiloxane come out of and expressed. R is a with a carbon number of five or 
less low-grade alkyi group or a phenyl group among an upper type, and, specifically, a methyl 
group, an ethyl. group, a propyl group, a butyl group, and a pentyl group are illustrated as a 
with a carbon number of five or less low-grade alkyI group. Among an upper type, is a basis 
chosen from the group which consists of a with a carbon number of five or less low-grade alky! 
group, a phenyl group, and a hydrogen atom, and, specifically, a methyl group, an ethyl group, 
a propyl group, a butyl group, and a pentyl group are illustrated as a with a carbon number of 
five or less of R^ low-grade alkyI group. R"^ is a basis chosen from the group which consists of 
an epoxy group content organic group, an alkoxy silyl alkyI group, and a with a carbon 
numbers of six or more alkyI group among an upper type, As an epoxy group content organic 
group of R'', specifically, 2-glycidoxy ethyl group, 3-glycidoxy propyl group, 4-giycidoxybutyl 
group, 5-glycidoxy pentyl group, 2-(3,4-epoxycyclohexyl) ethyl group, 3-(3,4-epoxycyclohexyl) 
propyl group, 4-. (.3,4-epoxycyclohexyl) A butyl group is illustrated and as an alkoxy silyl alkyI 
group of R'^ specifically, A trimethoxysllyl ethyl group, a trimethoxysilylpropyl group, a 
trimethoxysilyl butyl group, a trimethoxysilyl pentyl group, a triethoxy silyl ethyl group, a 
triethoxy silyl propyl group, a triethoxy silyl butyl group, a methyl dimethoxy silyl ethyl group, A 
methyl dimethoxy silyl propyl group, a dimethyl methoxy silylethyl group, and a dimethyl 

3 

methoxy silylpropyl group are illustrated, and as a with a carbon numbers of six or more of R 
alkyI group specifically, A hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl 
group, an undecyl group, the dodecyl, a tridecyl group, a tetradecyl group, a pentadecyl group, 
a hexadecyl group, a heptadecyl group, and an octadecyl group are illustrated, n-hexyl group, 
n-heptyl group, n-octyl group, n-nonyl group, n-decyl group, n-undecyl group, n-dodecyl, n- 
tridecyi group, n-tetradecyl group, an n-pentadecyl group, n-hexadecyl group, n-heptadecyl 
group, and n-octadecyl group are preferred. (B) It is required for the carbon number of the alkyI 
group of to be six or more In an ingredient, Although the maximum In particular was not 
limited, when this is blended with the (A) ingredient, (A) As for the carbon number of the alkyI 
group of R"^, since the compatibility of an ingredient and the (B) ingredient is good and the 
flexibility and adhesive property of resin after hardening the hardening resin constituent 
obtained are good, it is preferred that it is the range of 6-30. 

[0013]a is 0 or a positive number which shows the number of monofunctional siloxane units (M 
unit) which do not have an epoxy group content organic group, an alkoxy silyl alkyI group, or a 
with a carbon numbers of six or more alkyI group among an upper type, b is a positive number 
which shows the number of monofunctional siloxane units (M unit) which have an epoxy group 
content organic group, an alkoxy silyl alkyI group, or a with a carbon numbers of six or more 
alkyi group, c is a positive number which shows the number of tetrafunctional siloxane units (Q 
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unit), each ratio and a/c are tlie number of the ranges of 0-4, and b/c is the number of the 
ranges of 0.05-4, and (a+b)/c is the number of the ranges of 0.2-4. This is for the compatibility 
of the (A) ingredient and the (B) ingredient to fall that monofunctlonal siloxane units (IVI unit) 
cannot surpass four pieces, but monofunctlonal siloxane units (IVl unit) are less than 0.2 piece 
to one tetrafunctional siloxane units (Q unit). In a hardenabllity resin composition of this 
invention, in order for the compatibility of the (A) ingredient and the (B) ingredient to be 
excellent, (B) It is because monofunctlonal siloxane units (M unit) which have an epoxy group 
content organic group In an ingredient, an alkoxy sllyl alkyi group, or a with a carbon numbers 
of six or more alkyI group need to be at least 0.05 piece to one tetrafunctional siloxane units (Q 
unit). (B) Although an ingredient Is liquefied at a room temperature, or It Is a solid state and the 
molecular weight in particular Is not limited, since compatibility with the (A) ingredient Is good, 
it is preferred that it is the range of 500-500,000. 

[0014]ln a hardenabllity resin composition of this Invention, the (B) ingredient, Since it has an 
alkoxy silyl alkyI group and a with a carbon numbers of six or more alkyI group, (A) Since the 
flexibility of hardening resin obtained by being incorporated into a resin matrix of an ingredient 
improves and the (B) Ingredient consists of a SiO^ unit (Q unit), It has the advantage of 

excelling In flexibility and an adhesive property. 

[0015]The above-mentioned (B) ingredients are the bottom of existence of a catalyst for a 
hydrosilylation reaction, and a general formula, for example. : [Formula 4] 

R' R' 
(R'-s'iO,/e)d(H-6iOw).(SiO.J, 

{R^ is a with a carbon number of five or less low-grade alkyi group or a phenyl group among a 
formula, d Is 0 or a positive number, e is a positive number, f is a positive number, d/f is the 
number of 0-4, and e/f is the number of 0.05-4, and (d+e)/f is the number of 0.2-4. It can 
prepare by making the organopolysiloxane expressed with} carry out the addition reaction of 
the organic compound which has an epoxy group and aliphatic unsaturated bonds if needed to 
an alkoxy silylalkene and a with a carbon numbers of six or more alkene. 
I0016]ln a hardenabllity resin composition of this Invention, loadings of the (B) ingredient are 
0.1 - 500 weight section to (A) Ingredient 100 weight section. 
It Is 0.5 to 100 weight section preferably. 

This is for the flexibility of hardening resin obtained as loadings of the (B) Ingredient are less 

than 0.1 weight sections to (A) ingredient 100 weight section not to Improve. 

When this surpasses 500 weight sections, it Is for a mechanical strength of obtained hardening 
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resin to fall remarkably. 

[0017]A hardenability resin composition of this invention can be prepared by mixing the (A) 
ingredient and the (B) ingredient uniformly. (A) A method in particular of mixing an ingredient 
and the (B) ingredient is not limited, but specifically, (A) After blending and carrying out the 
premix of the (B) ingredient at the time of a method of blending the (B) ingredient with an 
ingredient directly, and (A) ingredient preparation, a method of blending additive agents, such 
as a bulking agent, with the (A) ingredient and a method of blending with the (B) ingredient 
various kinds of additive agents blended with the (A) ingredient one by one are illustrated. (A) 
Although there is no limitation and a mixed device is chosen by gestalt of versatility 
[ ingredient /the (A) ingredient or / (B) ], such as a liquid, a solid state, and powder, especially 
as a mixed device which mixes an ingredient and the (B) ingredient, Specifically, a continuous 
mixer of one axis or two axes, 2 rolls, a loss mixer, and a kneader mixer are illustrated. 
[0018]Since mobility is excellent before hardening, a hardenability resin composition of this 
invention can be used by methods, such as a transfer mold, injection molding, potting, casting, 
powder coating, dip coating, and dropping. Since after hardening becomes hardening resin 
excellent in flexibility and an adhesive property, a hardenability resin composition of this 
invention can be used for a hardenability resin composition for closing electrical and electric 
equipment and an electronic device, adhesives, etc. 



[Translation done.] 



http://www4.ipdl.inpit.goJp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fwww4.ipd... 7/6/2009 



JP,07-053870,A [EXAMPLE] 



Page 1 of 10 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused fay the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EXAMPLE 

[Example]An example explains the hardenabiiity resin composition of this invention in detail. 
Among the example, the value of viscosity is a value measured in 25 **, and measured the 
various characteristics of a hardenabiiity resin composition and hardening resin by the 
following method. 

[0020JO Spiral flow : It measured by the method according to an EMMI standard. 

O Molding shrinkage : It measured by the method according to JIS-K-691 1 . 

O Coefficient of thermal expansion : The hardening resin fabricated to 5mmx5mmx16mm was 

measured using the thermal expansion meter (DL-7000 by a vacuum science-and-engineering 

company). The value of a coefficient of thermal expansion is a value from a room temperature 

to a glass transition point. 

O Glass transition point (Tg) : it measured by coefficient-of-thermal-expansion measurement. 
O Rate of bending flexibility : It measured by the method according to JIS-K-691 1 . 
O Water absorption : After making into the temperature of 121 **, and 100% of humidity the 
hardening resin fabricated to 2 inch xO.5 inch xO.25 inch and humidifying it for 20 hours, it 
asked by measuring the weight increment of the hardening resin. 

O Barricade : The 20-micrometer-deep slot was used and barricade length was measured. 
O Adhesive property : After inserting the hardenabiiity resin composition into 42 alloy board 
and the copper plate and stiffening this, the adhesive property at the time of removing 
hardening resin was judged by O (good) and x (poor). 

O Thermal shock resistance : 20 resin seal semiconductor devices (chip size 36 mm^, and 
package 2.0 mm in thickness) are fabricated, This was performed at -196 **<->4-i50 **, the 
heat cycle test was done in the cycle for 1 minute, the sealing resin surface was observed with 
the stereoscopic microscope after 150 cycles, and the case where they were ** and 11 pieces 
or more about the case where they are O and 6-10 pieces about the case where the number of 
the mold goods in which the crack went into the surface is five or less pieces was made into x. 
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O Solder heat resistance : 20 resin seal semiconductor devices (ciiip size 36 mm'^, and 
package 2.0 mm in tliicl<ness) were fabricated, this was promptly immersed in a 240 ** solder 
bath after 72-hour neglect under 85%RH conditions at 85 ** for 1 hour, and the sealing resin 
surface was observed with the stereoscopic microscope. The case where they were ** and 1 1 
pieces or more about the case where they are O and 6-10 pieces about the case where the 
number of the mold goods in which the crack went into the surface is five or less pieces was 
made into x. 
[0021] 

[Reference example 1] making allyl trimethoxysilane and 1-OKUTADEN tetrakis (dimethyl 
siloxy) Silang react to agitating equipment, a flowing-back condenser tube, and a 4 mouth flask 
with a thermometer under existence of chloroplatlnic acid In toluene - a yellowish brown color 
- transparent organopolysiloxane was prepared. The viscosity of this organopolysiloxane was 
24 centipoises and the refractive index was 1.4358. When ^H-nuclear-magnetic-resonance- 
spectrum analysis (following, NMR), ""^C-NMR, and ^^Si-NMR analyzed this 
organopolysiloxane, what is expressed with the following structural formula was checked. 
[0022] 
[Formula 5] 



[Reference example 2] It is a formula to agitating equipment, a flowing-back condenser tube, 
and a 4 mouth flask with a thermometer. : [Formula 6] 



Came out, reacted the organopolysiloxane (0.92 % of the weight of content of 46 centipoise 
viscosity and a silicon atom absorbed water matter atom) expressed In toluene, 
vinyltrimetoxysilane was made to react to 1-octadecene under existence of a chloroplatlnic 
acid catalyst, and water-white organopolysiloxane was prepared. The viscosity of this 
organopolysiloxane was 97 centipoises and the refractive index was 1.4386. When ^H-NMR, 
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(HSiOi/a) 1.6 (Si 04/2)1.0 
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^■^C-NMR, and ^®Si-NMR analyzed this organopolysiloxane, what is expressed with the 
following structural formula was checl<ed. 
[0024] 
[Formula 7] 

(CHaS i Oi/z) i-z (CHsSj O1/2) 8-9 (S i O4/2) e*? 
CieHs? 



2n4 

S'i(0CH3)3 

[0025] 

[Reference example 3] It is a formula to agitating equipment, a flowing-back condenser tube, 
and a 4 mouth flask with a thermometer. : [Formula 8] 

miOm) 1.6 (Si 04/2)1.0 

CHs 

Come out and the organopolysiloxane (0.92 % of the weight of content of 46 centipoise 
viscosity and a silicon atom absorbed water matter atom) expressed in toluene, Allyl glycidyl 
ether was made to react to 1-dodecen and vinyltrimetoxysilane under existence of a 
chloroplatinic acid catalyst, and transparent brown organopolysiloxane was prepared. The 
viscosity of this organopolysiloxane was 142 centipoises and the refractive index was 1.4475. 
When ^H-NMR, ^^C-NMR, and ^^St-NMR analyzed this organopolysiloxane, what is 
expressed with the following structural formula was checked. 
[0026] 
[Formula 9] 

CHg CHa CHs 

(CHsS^i 0.1/2) 4«B (CH3S i 0,/2) 4-6 (CH8S|i O./2) 1-2 (S i 04/e) 

CaHe C2H4 C12H25 

UU^-f^z Si (OCHs)^ 
0 

[0027] 

[Reference example 4] It is a formula to agitating equipment, a flowing-back condenser tube, 
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and a 4 mouth flask with a thermometer. : [Formula 10] 

CHs 

(HSiOL/2),.e(Si04/3)j.o 
CHs 

Came out, reacted the organopolysiloxane (0.92 % of the weight of content of 46 centlpoise 
viscosity and a silicon atom absorbed water matter atom) expressed in toluene, 
vinyltrimetoxysilane was made to react to l-octadecene under existence of chloroplatinic acid, 
and water-white organopolysiloxane was prepared. The viscosity of **** organopolysiloxane 
was 97 centipoises and the refractive index was 1.4386. when ^H-NMR, ^^C-NMR, and ^^Si- 
NMR analyzed this organopolysiloxane, the following structural formula and the thing come out 
and expressed were checked. 
[0028] 

[Formula 11] 

(jIHs (|!H3 ij^Hs 

(CHaS i Oi/J (CHsS i O1/2) 4-^8 (CH3S i O1/2) 1-2 (S i O4/2) 6^7 



iCHaQH-^Ha SKOCH^) 



0 

[0029] 

[Work example 1]Phenol novolak resin (80 ** of softening temperature, hydroxy! equivalent 
100) 100 weight section, Organopolysiloxane 8.9 weight section, fused-quartz powder 185.7 
weight section which were prepared by the reference example 1 , Hexamethylenetetramine 
11.4 weight section, 3-glycidoxypropyltrimetoxysilane 1.0 weight section, and KARUNA bow 
wax 2.9 weight section were mixed uniformly, this was further cooled after kneading with a 90 
** heating roller, and the hardenability resin composition of this invention was prepared. 
Subsequently, this was ground and transfer moulding was carried out for 3 minutes under the 
conditions of 175 **, and 70 kg / cm^. Then, postcure of the hardening resin was carried out 
over 2 hours at 150 **. The various characteristics of the obtained hardening resin were shown 
in Table 1. 
[0030] 

[Comparative example 1] in Example 1, the hardenability resin composition was prepared like 
Example 1 except having used the organopolysiloxane expressed with a lower type instead of 
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the organopolysiloxane prepared by the reference example 1. This was stiffened like Example 
1. The various characteristics of the obtained hardening resin were shown in Table 1 . 
[0031] 

[Formula 12] 

CHs CHs CHg CHa 

CH3-SiO(SiO)3o(SiO),Si-CH3 

CHs CEa C19H37 Cfls 

[0032] 

[Comparative example 2] In Example 1 , the hardenability resin composition was prepared like 
Example 1 except not using the organopolysiloxane prepared by the reference example 1 . This 
was stiffened like Example 1. The various characteristics of the obtained hardening resin were 
shown in Table 1. 



[0033] 
[Table 1] 
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[0034] 

[Work example 2]CH3SI03 ^ ^ ^'^'^ ^iO^ ^ ^.d of 2 ^"^^ 

consists of CgHgSiOg^^Q ""'^ ^S^^S^ 2S"^2 / 10 mo! of 2 ^'''^^'^^ 

weight section and cresol novolak epoxy resin (80 ** of softening temperatures) which contain 
a silicon atom absorbed water acid radical 5% of the weight Silicone epoxy resin 100 weight 
section which consists of weight per epoxy equivalent 220 50 weight section, 
Organopolysiloxane 8.0 weight section, fused-quartz powder 284.6 weight section which were 
prepared by the reference example 2, Aluminum acetylacetonate 3.5 weight section, 3- 
glycidoxypropyltrimetoxysilane 1.0 weight section, and KARUNA bow wax 3.8 weight section 
were mixed uniformly, this was further cooled after kneading with a 90 ** heating roller, and the 
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hardenability resin composition of this invention was prepared. Subsequently, this was ground 
and transfermold shaping was carried out for 2 minutes under the conditions of 1 75 **, and 70 
kg I cm^, Then, postcure of this hardening resin was carried out over 12 hours at 180 **. The 
various characteristics of the obtained hardening resin were shown in Table 2. 
[0035] 

[Worl< example 3]ln Example 2, the hardenability resin composition was prepared like Example 
2 except having used the organopolysiloxane prepared by the reference example 3 instead of 
the organopolysiloxane prepared by the reference example 2. This was stiffened like Example 
2. The various characteristics of the obtained hardening resin were shown in Table 2. 
[0036] 

[Work example 4]ln Example 2, the hardenability resin composition was prepared like Example 
2 except having used the organopolysiloxane prepared by the reference example 4 instead of 
the organopolysiloxane prepared by the reference example 2. This was stiffened like Example 
2. The various characteristics of the obtained hardening resin were shown in Table 2. 
[0037] 

[Comparative example 3] In Example 2, the hardenability resin composition was prepared like 
Example 2 except having used the organopolysiloxane expressed with the following structural 
formula instead of the organopolysiloxane prepared by the reference example 2. This was 
stiffened like Example 2. The various characteristics of the obtained hardening resin were 
shown in Table 2. 
[0038] 

[Formula 13] 

CHs CHs CHg CHs CHs 
CH3-SiO(SiO)9a(SiO)3(SiO)Si-CH3 
CHs CHs CsHe C2H4 CHs 

I Si(0CHs)8 

CH2CH""CH2 

0 

[0039] 

[Comparative example 4] In Example 2, the hardenability resin composition was prepared like 
Example 2 except not adding the organopolysiloxane prepared by the reference example 2. 
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This was stiffened like Example 2. The various characteristics of the obtained hardening resin 
were shown in Table 2. 
[0040] 
[Table 2] 
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[0041] 

[Work example 5]Thermosetting polyimide resin 100 weight section of a bismaleimide triazine 
type, Organopolysiloxane 12 weight section, fused-quartz powder 185.7 weight section which 
were prepared by the reference example 3, KARUNA bow wax 2.9 weight section and benzoic 
acid aluminum 0.9 weight section were mixed uniformly, this was further cooled after kneading 
with a 90 ** heating roller, and the hardenability resin composition of this invention was 
prepared. Subsequently, this was ground and transfermold shaping was carried out for 4 
minutes under the conditions of 220 **, and 70 kg / cm^. Then, postcure of this hardening resin 
was carried out over 3 hours at 230 **. The various characteristics of the obtained hardening 
resin were shown in Table 3. 
[0042] 

[Comparative example 5] In Example 5, the hardenability resin composition was prepared like 
Example 5 except not using the organopolysiloxane prepared by the reference example 3. This 
was stiffened like Example 5. The various characteristics of this hardening resin were shown in 
Table 3. 
[0043] 
[Table 3] 
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[0044] 

[Work example 6]Orthocresol-novolak-epoxy-resin (80 ** of softening temperature, weight per 
epoxy equivalent 220) 75 weight section, Fused silica 260 weight section, KARUNA bow wax 1 
weight section, phenol novolak resin 35 weight section, Triphenylphosphine 0.6 weight section, 
organopolysiloxane 13 weight section prepared by the reference example 4, and 3- 
glycidoxypropyltrimetoxysilane 1 .0 weight section were mixed uniformly, this was further 
cooled after kneading with a 90 ** heating roller, and the hardenablllty resin composition of this 
invention was prepared. Subsequently, this was ground and transfermold shaping was carried 
out for 3 minutes under the conditions of 150 **, and 70 kg / cm^. Then, postcure of this 
hardening resin was carried out over 4 hours at 180 **. The various characteristics of the 
obtained hardening resin were shown In Table 4. 
[0045] 

[Comparative example 6] In Example 6, the hardenablllty resin composition was prepared like 
Example 6 except not using the organopolysiloxane prepared by the reference example 4. This 
was stiffened like Example 6. The various characteristics of the obtained hardening resin were 
shown in Table 4. 
[0046] 
[Table 4] 
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[00471 

[Work example 713,4-epoxycyciohexyt 3,4-epoxy cyclotiexane carboxylate 100 weight section, 
Organopolysiloxane 24 weight section prepared by 3 or 4-methyihexa HAIDOROFUTARIKKU 
anhydride 120.5 weight section, tin octylate 1 .4 weight section, and the reference example 2 
was mixed uniformly, and the hardenability resin composition of this invention was prepared. 
This was inserted into the nickel board of 1-mm thickness, was heated at 150 more ** after 
heating for 3 hours in 210 ** and 2 hours, and resin was stiffened. The adhesive strength to the 
nickel board of hardening resin was measured. This result was shown in Table 5. 
[0048] 

[Work example 8]ln Example 7, the hardenability resin composition was prepared like Example 
7 except having used the organopolysiloxane prepared by the reference example 4 instead of 
the organopolysiloxane prepared by the reference example 2. This was stiffened like Example 
7, The adhesive strength to the nickel board of the obtained hardening resin was measured. 
This result was shown in Table 5. 
[0049] 

[Comparative example 7] In Example 7, hardening resin was prepared like Example 7 except 
not using the organopolysiloxane prepared by the reference example 2. This was stiffened like 
Example 7. The adhesive strength to the nickel board of the obtained hardening resin was 
measured. This result was shown in Table 5. 
[0050] 
[Table 5] 
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[Translation done.] 
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Abstract of JP 7053870 (A) 
PURPOSE;To obtain the coinpositioii, excellent in 
fluidity before curing and flexibility and adhesion 
after tlie curing and useful as a sealing resin tor 
electrical and electronic elements by blending a 
curable resin witti a specific organopolysiloxane. 
CONSTITUTIOrvlThis curable resin composition 
comprises (A) 100 pts.wt. curable resin and (B) 0.1- 
500 pts.wt. organopolysiloxane, expressed by the 
formula {R<1 > is a <=5C alkyi or phenyl; R<2> is a S 
5C alkyi, phenyl or H; R<3> is an epoxy group- 
containing organic group, an all<oxysilylall<yl or a 
>=6C alkyi; (a) is 0 or a positive number; (b) and (c) 
are positive numbers; (a/c) is 0-4; (b/c) is O.OS-4; 
[(a+b)/c) is 0.2-4} and having at least one each of 
Ihe alkoxysllylaikyi group and >=6C alkyi group in 
one molecule.; Furthermore, the componeni (A) is 
preferably selected from the group consisting of an 
epoxy resin, a phenofic rssin, an imide resin and a 
silicone resin and the component (8) has preferably 
further an epoxy group-containing organic group. 
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